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LIQUID SEPARATOR WITH HOLDER UNIT 

The present invention relates to a liquid separator for sepa- 
rating liquid from gases, and particularly for separating 
liquids from expiration gases in medical analysis instru- 
ments • 

When a gas sample from expiration gases is led in a patient 
circuit to an analysis instrument, it is unavoidable that 
moisture, secretion, blood, bacteria, etc., are liable to 
accompany the sample. As the temperature falls when the gas 
sample is led from the patient circuit to the analysis in- 
strument, moisture present in the gas precipitates in the 
form of water droplets. Should water, blood or secretion 
enter the analysis instrument, there is a serious risk that 
the instrument will be permanently damaged, and consequently 
various protective solutions for preventing such contamina- 
tion have been proposed in the art. 

The simplest method of avoiding the ingress of bacteria, 
blood and secretion into the gas sample is to place a hydro- 
phobic bacteria filter in the orifice of the sampling conduit 
proximal to the patient circuit. One drawback with this solu- 
tion resides in the difficulty of obtaining a filter surface, 
which is sufficiently large to prevent the rise time of the 
gas measuring process from being impaired. A filter that has 
a small surface area will quickly become blocked and there- 
with result in an interruption in the gas monitoring process. 

The presence of a bacteria filter in the orifice of the sam- 
pling conduit will not solve the moisture problem, because 
the moisture does not precipitate from the sample until the 
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sample is downstream of the filter. One solution to this 
problem is to use a special hose material, Nafion®, which 
allows moisture to wander freely through the hose wall. This 
material, however, is very expensive which makes it difficult 
to obtain viable products when using said material. 

Alternatively, water droplets, and possibly also secretion, 
can be separated from expiration gas in a water trap. A posi- 
tive, inexpensive and effective separator can be obtained, by 
combining the water trap with a bacteria filter. However, one 
drawback with this solution is that the rise time of the gas 
measuring process will be seriously impaired unless the water 
trap is adapted with respect to the volume of gas that shall 
be processed at that particular time. 

The need for a short rise time is particularly accentuated 
when measuring the expiration gas of newly born infants, e.g. 
neonatal patients. Small children usually have a considerably 
higher respiration rate than adults. 40-60 breaths per minute 
is normal for such infants, as compared to about 12 breaths 
per minute for adults. Thus, in this case the gas sampling 
system must have a pneumatic rise time of well above 0.5 s in 
order to carry out a correct gas analysis with respect to 
time, a rise time of 200 ms being an appropriate value in 
this respect . 

The pneumatic rise time of the gas sampling system is essen- 
tially inversely proportional to the sampling flow, in other 
words a high rate of flow results in a short rise time. Res- 
piration volumes of several litres are normal in the case of 
adult patients, which enables sample flow rates in the order 
of 200-300 ml/min to be used without influencing the respira- 
tory circuit. However, in the case of neonatal patients. 
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which have respiratory volumes in the order of decilitres, it 
is necessary to lower the rate of flow to a minimum, 50 
ml/min is a normal flow rate in this latter case. Conse- 
quently, when the need for a short rise time is greatest, the 
possibilities of achieving such a rise time are the worst. 

In addition to needing to extract moisture, bacteria, etc., 
from the expiration gas of a patient, it is also necessary to 
protect the analysis instrument from dirt and other contami- 
nants present in the ambient air. Many gas analysis instru- 
ments have long warm-up times, meaning that the instrument is 
normally never switched off. Consequently, if the instrument 
is left switched on for a long period of time in the absence 
of a protective filter, the measuring chamber of the analyser 
will gradually become dirty with progressively poorer per- 
formances as a result. 

Water traps have been the solution that has been used to 
increasing extents to eliminate moisture in gas samples. EP- 
A2-0 549 266 teaches a method of extracting both moisture and 
other foreign particles with the aid of a hydrophobic bacte- 
ria filter. In the case of the water trap described in this 
prior publication, the gas sample is passed through a pas- 
sageway that is divided in an upper half and a lower half of 
the hydrophobic filter. The moist gas sample is led into the 
front edge of the lower half of a passageway and is caused to 
exit by applying a strong sub-pressure to an opening in the 
rear edge of the upper half of said passageway. The liquid 
extracted by this arrangement is led away by applying a weak 
sub-pressure to an opening in the rear edge of the lower half 
of the passageway- 
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One drawback with this known water trap is that it requires a 
relatively large filter area, about 1 CIn^ in order to ensure 
that the product will have a sufficient length of life. The 
length of the passageway is limited chiefly by the desire to 
5 obtain the smallest possible unit. A length of about 3 . 5 cm 
has been found suitable. Consequently, a passageway diameter 
of about 3 mm is needed in order to obtain an effective fil- 
ter surface. Hoses used for gas sampling purposes, however, 
will normally have an inner diameter of about 1.4-1.5 mm, 
meaning that eddy currents are generated and impaired rise 
time obtained when the gas sample reaches the larger diameter 
of the passageway. 

Accordingly, the object of the present invention is to pro- 
vide a liquid separator that avoids the aforesaid drawback 
with the earlier known water trap. 

This object is achieved with an inventive liquid separator 
that has the characteristic features set forth in the accom- 
panying Claims . 

There is provided in accordance with the invention a liquid 
separator for extracting liquid from gases, said separator 
comprising a water trap that includes a container, a connec- 
tion for incoming gas flows, a separation chamber that in- 
cludes a filter, and at least one connection passageway for 
conducting separated gas to an analysis instrument, wherein 
the water trap can be attached removably to a holder unit 
connected to the analysis instrument, and wherein the holder 
unit includes connection means for connection of the connect- 
ing passageway. 
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The invention also enables water traps of different sizes to 
be used for adults and for children, with automatic switching 
of the analysis instrument in accordance with the size of 
water trap used. 

The invention will now be described with reference to a non- 
limiting exemplifying embodiment thereof and also with refer- 
ence to the accompanying drawings, in which Fig. 1 is a per- 
spective view of an inventive liquid separator, showing the 

water trap and the holder unit separated from one another; 

Fig. 2 is a perspective exploded view of the water trap shown 

in Fig. 1; and Fig. 3 is a perspective exploded view of the 

holder unit shown in Fig. 1. 

The inventive liquid separator comprises two main parts in 
the form of a water trap 1 and a holder unit 2 . The holder 
unit 2 is a part that can normally be firmly fitted to the 
instrument (not shown) used to analyse expiration gas. The 
water trap 1 is a disposable product that is preferably found 
in two different sizes or two different designs, one for 
adult patients and one for neonatal patients. 

The water trap 1 includes a container 3 located beneath a 
separation chamber 4 provided with a connection 5 for receiv- 
ing a gas flow incoming from the patient. The separation 
chamber includes a liquid passageway 6 and a filter 7 posi- 
tioned above said passageway, for instance a bacteria filter. 
Located above the separation chamber 4 and connecting to the 
other side of the filter 7 is an upper chamber part 8 that 
includes a gas passageway (not shown) corresponding to the 
liquid passageway 6 in the separation chamber and leading to 
connection passageways 9, 10 by means of which the water trap 
can be connected to the holder unit 2 and to the analysis 
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instrument respectively. The upper chamber part 8 is covered 
by a hood or cap 11. The separation chamber 4 is fitted ex- 
ternally with locking tabs 12 which enable the water trap 1 
to be snapped firmly to the holder unit 2. 

The separation chamber 4 is preferably fixed permanently to 
the upper chamber part 8, for instance ultrasound welded 
thereto. The filter 1, which is inserted between the separa- 
tion chamber and the upper chamber part 8 , may be of the PTFE 
kind and has a pore size of about 0.5 jam and may be sealed 
with the aid of a labyrinth seal formed in the separation 
chamber and the upper chamber part . The container 3 of the 
water trap , is adapted so as to be removable from the separa- 
tion chamber 4 and therewith enable liquid collected in the 
container to be emptied therefrom. 

The holder unit 2 includes a cavity 13 in which part of the 
water trap 1 can be accommodated. The holder unit includes 
locking apertures 14 which receive the locking tabs 12 on the 
water trap and therewith lock the trap 1 firmly in the holder 
unit. Two connection devices 15, 16 are provided behind the 
cavity 13 for receiving the connection passageways of the 
water trap 1. These connection devices 15, 16 are connected 
to hoses passing to the analysis instrument. Two electric 
contact elements 17, 18 are provided in the rear edge of the 
cavity 13 and are activated by insertion of a water trap 1 
into the cavity 13 of the holder unit 2. 

The electric contact elements 17, 18 are adapted so that one 
contact element will detect the presence of a water trap in 
the holder unit, wherewith when the water trap 1 is removed 
from the holder unit 2 the contact element will function to 
immediately stop the flow to the analysis instrument, or will 
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Stop said flow after a certain time delay, so that no air and 
possible contaminants will be sucked into the instrument and 
contaminate the same. The other electric contact element is 
adapted to detect the type of water trap inserted into the 
holder unit. The two different types of water trap mentioned 
above may be designed differently at the contact region with 
said other electric contact element, for instance such that 
when using a water trap intended for children the contact 
will be pressed in, while providing a water trap intended for 
adult patients with an aperture which will mean that said 
other electric contact will not be pressed in when fitting 
said trap. The second electric contact element will then be 
arranged so that when it is pressed-in by fitting a water 
trap intended for neonatal patients, the analysis instrument 
will be switched to a mode in which it operates with a lower 
rate of flow. 

The two connection passageways 9, 10 are connected to the 
connection devices 15, 16 of the holder unit 2 so that both a 
main flow that passes from the water trap to the analysis 
instrument and a secondary flow that passes through the con- 
tainer of the water trap can be obtained. 

The main difference between the two water trap embodiments is 
that one is intended for adult patients and has a passageway 
width of about 3 mm, whereas the neonatal model has a pas- 
sageway width of about 1.4 mm. The smaller passageway width 
in the neonatal model means that the rise time will be much 
quicker than in the case of the adult model. In this case, 
the problems normally occurring with shorter product life 
lengths are compensated for by using a lower rate of sample 
flow. 
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Because the type of water trap used can be identified, the 
analysis instrument can be set automatically to choose an 
optimal rate of sample flow for respective models through the 
medium of said electric contact elements. In the case of the 
adult model, there is normally used a flow rate in the order 
of 200-300 ml/min, whereas a flow rate of about 50 ml/min is 
normally used in the case of the neonatal model . Switching 
between these flow rates can thus take place fully automati- 
cally/ without the risk of a wrong setting being made manu- 
ally. 
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CLAIMS 

1. A liquid separator for separating liquid from gases and 
comprising a water trap (1) that includes a container (3), a 
connection (5) for incoming gas flow, a separation chamber 
(4) that includes a filter (7) , and at least one connection 
passageway (9, 10) for leading liquid-free gas to an analysis 
instrument, characterised in that the water trap (1) can be 
removably fitted in a holder unit (2) connected to the analy- 
sis instrument; and in that the holder unit (2) is provided 
with connection devices (15, 16) for accommodating the con- 
nection passageway (9, 10) . 

2. A liquid separator according to Claim 1, characterised in 
that the connection device (15, 16) is a quick-fastener de- 
vice for connection to the connection passageway (9, 10) . 

3. A liquid separator according to Claims 1 and 2, character- 
ised in that the water trap (1) includes two connection pas- 
sageways (9, 10) , and in that the holder unit (2) includes 
two connection devices (15, 16) . 

4. A liquid separator according to any one of the preceding 
Claims, characterised in that the holder unit (2) includes a 
first electric contact element (18) which functions to detect 
the presence of a liquid trap (1) in the holder unit and to 
stop the flow of sample gas to the analysis instrument when 
no water trap is fitted in the holder unit. 

5. A liquid separator according to any one of the preceding 
Claims, characterised in that the holder unit (2) includes a 
second electric contact element (17) which functions to de- 
tect the type of water trap (1) fitted in the holder unit and 



wo 00/45884 



10 



PCT/SEOO/00113 



to adjust the analysis instrument in accordance with the type 
of water trap used. 

6. A liquid separator according to Claim 5, characterised in 
that the water trap (1) is designed in different sizes for 
infants and adults; and in that one size includes means for 
actuating the second electric contact element (17) of the 
holder unit. 

7. A liquid separator according to any one of the preceding 
Claims, characterised in that the water trap (i) is intended 
for one-time use only. 
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Vatskeavskil j ar 



Foreliggande uppf inning - avser en vatskeavskil j are for av- 
skiljning av vat^ska fr^n gaser, speciellt for avskiljning av 
5 vatskor frSn utandningsgaser vid medicinska analysinstrument . 

Nar et.t gasprov frin utandningsgaserna i en patientkrets leds 
-till ett analysinstrument ar det oundvikligt att aven fukt, 
sekret, blod, bakterier etc. kan folja med gasprovet. Efter- 
som temperaturen s junker nar gasprovet leds frAn patientkret- 
sen till analysinstrumentet kommer f uktinneh&llet i gasen att 
f alias ut som vattendroppar . Om vatten, blod eller sekret 
kommer in i analysinstrumentet finns stor risk for skador, 
aven permanenta skador, pa analysinstrumentet, varfor olika 
skyddslosningar for att forhindra en s&dan kontaminering har 
utvecklats . 

Det enklaste sattet for att undvika bakterier, blod och se- 
kret i gasprovet ar att placera ett hydrofobt bakterief liter 
i samplingsledningens mynning mot patientkretsen. En nackdel 
med denna losning ar svarigheten att fk en tillrackligt stor 
filteryta for att gasmatningens stigtid inte ska f orsamras . 
Med en liten yta satts filtret snabbt igen, vilket leder till 
avbrott i gasovervakningen. 

Ett bakterief ilter i samplingsledningens mynning loser inte 
heller problemet med fukten, eftersom fukten falls ut forst 
efter filtret. En losning ph detta problem ar att anvanda ett 
speciellt slangmaterial , Nafion®, som tilliter fukt att fritt 
vandra genom slangvaggen. Detta material ar emellertid mycket 
dyrt, vilket gor att det ar svart att fa lonsamma produkter 
vid anvandning av detta material . 
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Ett annat satt att avskilja vattendroppar ar att avskxl^a 
dessa, och eventuellt sekret, i en vattenfalla. Om vattenfal- 
lan kombineras med ett bakterief ilter kan en saker, bxllig 
och val fungerande avskil jningsanordning f orverkligas . En 
nackdel med denna losning ar dock - att gasmatningens stigt.d 
kan forsamras kraftigt om inte vattenfallan. ar avpassad for 
den gasmangd som den ska behandla vid det aktuella fallet . . 

Behovet av kort stigtid ar speciellt accentuerat vid matning 
p^ nyfodda barn, neonatala patienter. Sm& barn har vanligen 
en avsevart hogre andningsf rekvens an vuxna, 40- - 60 andetag 
per minut ar vanligt, jamfort med ca. 12 andetag per minut 
for vuxna. For att kunna klara en korrekt tidsupplost gasana- 
lys m^ste i detta fall gassamplingssystemet ha en pneumat.sk 
stigtid val understigande 0,5 s. 200 ms ar ett lampligt rxkt- 
varde . 

Gassa^plingssystamatB pneu^atiska stigtid ir n&ra nog cmvant 
proportionell mot sa„,plings£16det, hogt £15de medfor swedes 
kort stigtid. I fallet ,.ed vuxna patienter ar andetagsvolytner 
cm flera liter normalt, vilket mojliggor prov£16den i Btor- 
leksordningen 200-300 ml/min utan inverkan pS andningskret- 
sen For neonatala patienter, som har andetagsvolymer r stor- 
leksordningen deciliter, ml,ste deck provflcdat sankas till 
ett minimum. 50 ml/min ar di vanligt. Resultatet av detta 
£6rh411ande blir siladas att nar behovet av kort stigtid ar 
som Btorst kr mojligheterna som sSmst . 

Forutom behovet av att avskilja £ukt, bakterier mm. fr4n 
patienten mista analysinstrumentat ocksi skyddas £r4n smuts 
och andra fororeningar som £inns i omgivningslu£ten. Minga 
gasanalysinstrument har ling uppvSrmningstid, vilket g6r att 
det ar vanligt att instrumentet i princip aldrig stangs av. 
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Om instrument etdarf or under langre tid lamnas p&slaget utan 
skyddande filter kommer analysatorns matkammare gradvis att 
smutsas ner, med allt samre prestanda som foljd. 

For att eliminera f ukt . i gasprover har vattenfallor blivit 
den allt mer anvanda losningen. I EP-A2-0- 549 "266 beskrivs 
ett satt for att avskilja hkde fukt och andra frammande par- 
tiklar i ett hydrofobt bakterief ilter . I den dar visade vat- 
tenfallan leds gasprovet genom en kanal som avdelas i en ovre 
och en undre halva av det hydrofoba filtret. Det fuktiga 
gasprovet leds in i framkanten av kanalens undre halva och 
avleds genom ett starkt undertryck som palaggs en oppning i 
bakkanten av kanalens ovre halva. Vatskan som avskilts av 
anordningen avleds genom ett svagt undertryck som pcilaggs en 
oppning i bakkanten av kanalens undre halva. 

En nackdel med denna kanda vat tenf alia ar att den kraver en 
relativt stor filteryta, ca. 1 cm^, for att erhalla en till- 
racklig livslangd pk produkten. Kanalens langd begransas 
huvudsakligen av att man onskar gora en sk liten enhet som 
mojligt. En langd av ca. 3,5 cm har visat sig lamplig. For 
att uppn& en tillracklig filtearyta kravs darfor en kanaldia- 
meter av ca. 3 mm. Normala slangar for gasprovtagning har 
dock en innerdiameter av ca. 1,4-1,5 mm, vilket medfor att 
virvelbildning astadkommes och en forsamrad stigtid erh&lles 
nar gasprovet nkr kanalens storre diameter. 

AndamSlet med foreliggande uppf inning ar darfor att &stadkom- 
ma en vatskeavskil j are som undanrojer den ovannamnda nackde- 
len med den tidigare kanda vattenf allan. 
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Ovannamnda andamai med uppfinningen har uppnStts genom att 
uppfinningen har erh&llit "de i patentkraven angivna sardra- 
gen . 

Med uppfinningen &stadkotranes en vatskeavskiljare for avskilj- 
ning av vatska frSn gaser, innefattande en^ vattenfalla med en 
beh^llare, en anslutning for inkommande" gas f lode, en separe- 
ringskammare med ett filter och &tminstone en anslutningska- 
nal for att leda avskild gas till ett ^ analysinstrument, 
dar vattenf allan ar losbart fast sat tbar i en h&llarenhet som 
ar forbunden med analysinstrumentet , och h&llarenheten ar 
forsedd med anslutningsorgan for upptagande av anslutningska- 
nalen . 

Uppfinningen Sstadkommer ocks^ mojligheten att ha olika stora 
vattenfallor for vuxna och for barn, med en automatisk om- 
koppling av analysinstrumentet beroende p& vilken storlek av 
vattenfalla som anvandes. 

Uppfinningen kommer nu att beskrivas i form av ett icke be- 
gransande utf oringsexempel askadliggj ort pk de bifogade rit- 
ningsfigurerna, dar Fig. 1 i en perspektiwy visar en vatske- 
avskiljare enligt uppfinningen, med vattenfalla och h&llaren- 
het separerade fran varandra. Fig. 2 visar en perspektivisk 
sprangvy av vattenf allan i Fig. 1, och Fig. 3 visar en per- 
spektivisk sprangvy av h&llarenheten i Fig. 1. 

Vatskeavskiljaren enligt uppfinningen innef attar tv& huvudde- 
,lar, en vattenfalla 1 och en h&llarenhet 2. H&llarenheten 2 
ar en del som normalt monteras fast i det analysinstrument , 
icke visat, som anvandes for analys av utandningsgas . Vatten- 
f allan 1 ar en eng&ngsprodukt , som bor finnas i tv& olika 
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. fin f6r vuxna patienter och 

storlekar eller uCf6ringsformer, en tor 

en f6r neonatala patienter. 

■ »f=.ftar en behillare 3. belagen under en 
.atten«llan X ^-^^ ^^^^^ ^ ^ed en ans.utning S .r.n pati- 
eeparerings.a™.are 4 forsedd ,,^3 en 

enten f6r inkonvmande gasflode. P 
.atskekanaX 6. och ovanp* denna ett t.lter 7. t e 
• filter Ovanpi separeringskarnmaren 4, och 
ter.ef.lter. Ova p ^^^^ ^.n^ardel 8, som 

.iXl andra s.dan ...svarande v»ts>cekanalen 

innehiller en gaskanal. .eke ,„3,,,„i„gskanaler S. 

e i separeringska™>aren, ledande ^Wlarenheten 2 

10, med vilka vatten£&llan kan anslutas txlX 

Den ovre katnmardelen 8 ar tacKc 
och analysinstrumentet. Den ovr l&stungor 

•• ^^^i- n& separeringskammaren 4 tmns 
r™:^:^r::::en"xxa: ^ kan .a^^n^PPas . ..XXarenheten 
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^ *r limpligen permanent fastsatt vid den 
separeringska,^ren 4 ar l^n. 9 ^^^^^„,,,_,3„.ng. 

,.,e kammardelen S ex p ^ ^^^^„^,„en cch den 

Piltret n som ar xnsatt mel ^ porstorlek 

6vre kammardelen 8 kan vara av i^^intt^tnlng 
.V oa. .m kan vara t.tat ^//-^^JJ/^^^L.en. Vat- 

....ad . ----rrranlnaT att kunna Xoe.ae .r.n 

tenfallans behillare -i a .. • i beh&llaren 

fft-r att medge tomning av i Dena 
separeringskammaren 4, for att me a 

uppsamlad vatska. 

^ n i vilken en del av 
„.Uarenheten . inne.attar en ,,3urtag 

.atten«XXan X X an ^ rat^^^^^ X. oc. .a.tX.s- 

X4 fSr upptagande av vatten gaktiXX i urtagningen 

av vatten^XXan X i ^"^^f .^r^.....^.. av an- 
,3 ,,^3 tv. anaXutningsorgan X5 X6 ^ /^^^^^^„,„^3„,,,„ 
slutningakanaXerna hos vattenfalXan X. De 
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.15, 16 ar forbur^^^ slangar ledande till analysinstrumen- 

tet.: I bakkanten 'p& urtagningen 13 firms ocksi tvA kontaktor- 
gan 17/ 18, som pSverkas av insattningen av en vattenfalla 1 
-i, h&llarenhetens 2.urtagning 13. — - 



Kontaktorganen 11, 18 ar anordnade s&"~ att den ena av" -dem 
kanner av forekomsten av en vattenfalla i h^llarenheten, och 
kan d& vattenfallan 1 tas bort fr&n h&llarenheten 2 vara 
icopplad att omedelbart, eller efter viss tidsf ordrojning, 
stanga av flodet till analysinstrumentet / s& att inte luft 
med everituella fororeningar dk sugs in i analysinstrumentet 
och fororenar detta. Det andra av kontaktorganen ar anordnat 
att kanna av vilken typ av vattenfalla som ar insatt i hkl- 
larenheten. De tvA olika typerna av vattenfalla som namnts 
ovan kan vara utformade olika vid kontaktomr&det mot det 
andra kontaktorganet , s& att exempelvis vattenfallan avsedd 
for barn trycker in kontakten, medan en vattenfalla avsedd 
for vuxna patienter har en urtagning som gor att denna ej 
trycker in det andra kontaktorganet . Det andra kontaktorganet 
ar da anordnat att, nar det ar intryckt av forekomsten av en 
vattenfalla avsedd for neonatala patienter, koppla om analys- 
instrumentet &k att det arbetar med ett lagre provflode. 

De tva anslutningskanalerna 9, 10 ansluts till anslutningsor- 
ganen 15, 16 hos h&llarenheten 2 for att kunna istadkomma 
s4val ett huvudflode som overfors frcin vattenfallan till 
analysinstrumentet som ett sekundarf lode som passerar vatten- 
fallans behallare. 

Den vasentliga skillnaden mellan de b&da utf oringsf ormerna av 
vattenfallan ar att den ar avsedd for vuxna patienter och har 
en kanalbredd p& ca. 3 mm, medan neonatalmodellen har en 
kanalbredd av ca. 1,4 mm. Den mindre kanalbredden i neonatal - 
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modellen betyder att^stigtiden blir snabbare an for vuxenmo.-: 
dellen. De problem som nortnalt darvid uppkommer med kortare 
produktlivslangd kompenseras" i detta fall genom anvandningen 
av ett lagre provflode. . .... . 

Genom att typen av vattenf alia _ kan identif ieras blir det 
mojligt att genom kontaktorganen automatiskt stalla om ana- 
lyses trumentet for att valja opt imalt ■ provflode for respek- 
tive utforandemodell. For vuxenmodellen anvandes normalt ett 
flode i storleksordningen 200-300 ml/min, medan: det for .rieo-;. 
natalmodellen normalt anvandes ett flode av ca. 50 ml/min. 
Omkopplingen mellan dessa floden kan s&ledes ske heist auto- 
matiskt, utan risk for n&gon felaktig manuell installning. 
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1 vatskaavskiljare. f6r avskiljning av vatska fr4n gaser, 
. innefattande en vattenf&lla (1) med en behillare (3), en 
anslutning (5) f6r inko^ande gasflode, en separeringska^are 
,4) n,ed ett filter (7) och itminstone en anslutningskanal (9, 
10) fSr att leda en vatskefri gas till ett analysinstrument , 
k a n n e t e o k n a d av att vattenfallan (1) 16sbart 
„ fastsattbar i en h&llarenhet (2) sen *r f6rbunden med analys- 
instru^entet. och hillarenheten (2) forsedd «ed anslut- 

ning.crgan (15, 16) for upptagande av an.lutnlngskanalen (9, 

10) . 

,5 2. vatskeavskiljare enligt krav 1, k a n n e t^e c k - 
n a d av att anslutningsorganet (15, 16) 

for- anslutning till anslutningskanalen 
snabbanslutningsorgan for ansiucnmy 

(9, 10) . 

,0 3. vatskeavskiljare enligt krav 1 och 2, k * n n e t e o k - 
n a d av att vattenfallan (1) innefattar tvi anslutningska- 
naler (9, 10), och h&llarenheten (2) innefattar tv4 anslut- 

ningsorgan (15, 16) . 

, vatskeavskil:are enligt nigot av de foreg^ende kraven 
k'a n n e t e c k n a d av. att^ hillarenheten (2) ar forsedd 
™ed ett forsta kontaktorgan (18) , far att kinna av forekoms- 
ten av en vattenf&lla (1) i hMlarenheten, och f6r att stanga 
av ett provfWde till analysinstrumentet nar ingen vattenf al- 
ia ar monterad i hSllarenheten. 

5 vatskeavskiliare enligt n*got av de f5reg4ende kraven 
k a n n e t e = k n a d av att MUarenheten (2) ir f6rsedd 
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med ett andra kontaktorgan (17) for att kanna._av_ typen..av 
vattenfalla. (1) fastsatt i h&llarenheten och reglera analys- 
instrumentet efter typen av vattenfalla. 

6 Vatskeavskiljare enligt krav 5, kanneteck- 
n a d av att vattenfallan (1) anordnad iolika storlekar 
for barn och vuxna, och att den ena storleken har organ for 
att p&verka h&llarenhetens kontaktorgan - (17) . . -, 
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7. Vatskeavskiljare 
kannetecknad 

g&ngsprodukt . 



enligt n&got av de foreg&ende kraveri; 
av att vattenfallan (1) ar en en- 



i 



iv5 



m 
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S ammandr ag 

Uppfinningen avser en vatskeavskil j are for avskiljning av 
vat ska fran gaser, irmef attande en vat tenf alia (1) med en 

5 behillare (3) , en anslutning (5) for inkommande gasflode, en 
separeringskammare (4) med ett filter och itminstone en an- 
slutningskanal -for att leda avskild gas till ett analysin- 
strument, dar vattenfallan (1) ar. losbart "fastsattbar i en 
h&llarenhet (2) som ar forbunden med analysinstrumentet , och 

10 hallarenheten (2) ar forsedd med anslutningsorgan (15/ 16) 
for upptagande av anslutningskanalen. 
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